Oligophrenin1 protects mice against myocardial ischemia and reperfusion injury by modulating inflammation and myocardial apoptosis.
The Rho family of small GTPases has been analyzed in cardiac physiology and pathophysiology including myocardial infarction (MI) in the last years. Contradictory results show either a protective or a declined effect of RhoA and the RhoA effector Rho-associated protein kinase (ROCK) in myocardial ischemia and reperfusion injury that is associated with cardiomyocyte survival and caspase-3 activation. Cardiac-specific deletion of Rac1 reduced ischemia reperfusion injury in diabetic hearts, whereas cardiomyocyte specific overexpression of active Rac1 predisposes the heart to increased myocardial injury with enhanced contractile dysfunction. GTPase-activating proteins (GAPs) control the activation of Rho proteins through stimulation of GTP hydrolysis. However, the impact of GAPs in myocardial ischemia and reperfusion injury remains elusive. Here we analyzed the role of oligophrenin1 (OPHN1), a RhoGAP with Bin/Amphiphysin/Rvs (BAR) domain known to regulate the activity of RhoA, Rac1 and Cdc42 in MI. The expression of Ophn1, RhoA and Rac1 is strongly upregulated 24h after myocardial ischemia. Loss of OPHN1 induced enhanced activity of Rho effector molecules leading to elevated cardiomyocyte apoptosis and increased migration of inflammatory cells into the infarct border zone of OPHN1 deficient mice. Consequently, echocardiography 24h after myocardial ischemia revealed declined left ventricle function in OPHN1 deficient mice. Our results indicate that OPHN1 mediated regulation of RhoA, Rac1 and Cdc42 is crucial for the preservation of cardiac function after myocardial injury.